
-

H-NfiY HV-LA&A> 
i'.LE V HAK'<AF0KD 
AivrnuR b WHITNLY 
nUSSCLL A II'OOUISI 
OAV'D D'flNW 
HOnACE MITCH 
UObW J JOHNSON 
MAYh^Rc 6 HAS<;EIOUIS) 
Pl'TER OORSfY 
GEOPCC P PLANNERT 
CORTTS I HOY 
ARTHUR E WClSBCRG 
DU'NE r JOSEPH 
JANES a VESSCr 
\f<LLIAM A WHITLOCX 
EDWARD J SCHWARTZBAUCR 
THOMAS M BROWN 
CORNELIUS P MAHONEY JP 
WILLIAM C DAUCOCK 
ThOMAS S CRiCNSOH 
MICHAEL C BPESS 
RATKOND A RClSTCa 
JOHN J TAYLOR 
WIIUAN J HEMPCL 
JOHN S HIDBS 
R0GCR7 0 fLOTTEN 
JOHN D LEVIHC 
RCDIRY J STRuYK 
MIC^^^L A OLSON 
LARRY * JOHNSON 
THCMAS S HAT 
0 LARR* CRirriTH 
CRAJC A BCCR 
DAYIO L HcCUSKCT 

DORSEY. WINDHORST, HANNAFORD, WHITNEY a HALLADAY 

1M0HA5 0 HOE 
JAhCS H OHAGAN 
JCHN M MAIOh 
LOMEN R FNOrr 
PH'IL P H MARTIN 
PCESL C JOhNlON 
CHARLEb i HAUEHSIEIN 
CHA9K5 A CCER 
JOHI r ZWAKMftN 
JOHN 9 W'CKS 
ts.Z'L'tK L JOHNSON 
J-iHS W M NDP'OPST JR 
H"«Ati PfllCHARD 
JOH'I P /ITi'o 
WULIAM o SOTH 
PIC lARO & S*AIYS0N 
FA h L OHHAN 
DAVID A RANHCIH 
HCriL'»t J SILVERMAN 
THOMAS R MANTHC" 
WILLiAH R HiBSS 
PHILIP r BOCLTCR 
WILLIAM B PA^NC 
PODEPT A HFiBCRG 
JO"N 0 A'RBY 
liOeCRT A SCHWAQTZBAUEM 
DAVID L FROriLK 
THOMAS W TR AMAH 
JOS r TUTTtC 
thCRr « SARTLC 
WULIAM* ;OMriSTONE 
STEVEN A CHAMPJM 
MiCHAFs J RADMCR 
MiChACL IRUCANO 

2300 FIRST NATIONAL BANK BUILDING 

MINNEAPOLIS MINNESOTA SS AO Z 

(BIS) 340-2600 

CABLE DOrOW 

TELEX' 29-0G05 

TEwECCPIFR <612* 3-4.0-2©eS 

eeo w-riRST NATIONAL BANK BLDG 
ST PAUL,MINNESOTA F5IOI 

(6121 227-COI7 

IIS THIRD STREET SOUTHWEST 

ROCHESTEP, MINNESOTA 55BOI 
(SO'i 2G8 - 3lbe 

312 FiPST NATIONAL DANK BLDG 
WAYZATA MINNESOTA 5530I 

I6I2> 475-0373 

March 27, 1981 

Stephen Shakman, Esq. 
Minnesota Pollution Control Agency 
1935 W. County Road B2 
Roseville, Minnesota 55113 

Dear Steve-

I. •.1081 

JAM*; A FLADER 
DAVO L bOLH'iCM 
MiCiSEL A UfOHD 
DON P C»J»LSON 
P«UL J SCHtEr^CR 
WILLIAM J KEPKEI 
FPAKA H VOlCiT 
WILLIAM H HiPPELJR 
ROBCRT A BURWS 
ROGER J MAGNUSON 
PETLR 9 HENuRUSON 
JAY F COOK 
STANLEY M REIN 
CKARLfS L POTUZNiK 
VCRLAME L EHDORF 
DENNIS P BURATTI 
ROBERT U HODBINS 
OARn* 0 GLAZCR 
IRVING WCISLR 
STEPHEN C GOTTSCHALK 
RCNNLTll L CUTLER 
OWEN C MARX 
J ROBERT HIBBS 
MICHALL E MURPHY 
GARY H JO^HSCri 
RCBI RT G BAYER 
SUZANNE B VAN OYK 
STUAkT R HEMPHILL 
J OAVIO JACKSON 
W CH/RLLS LANTZ 
STEVEN F WOLCAHOT 
J MAROurs CAsrwooo 
EDWARD J PLJiMfR 
JAMES C BOW US 

T'C^A^ r- v«.s?rF MOLEN 
hAR^ A A/PSO* 
PA ;L R A *t& 
HARC£,|/ f OTTO 
BCf.HD J arcirri 
HAPC L •nu-'t 
CAIHCRINL A OA.-^LETT 
OAVIO J lUBSEN 
SRUCE J SHHIDEH 
GCORGL G EC*" 
OARRON C ANU7S0I. 
BAi-bAPA a PAB«£1L 
LEHZA HcF PAiH jR 
MARIANNE 0 SHORT 
MICHAEL E REESLUfO 
CLIZAtETM A6C01-AM 
MAFiAMNE E DL.RA N 
JOHN K ELLIHGBOC 
ROBERT J DWER JR 
bRiAN L NORDWALL 
BRIAN E PA.MrR 
KICHACL T .ESTERHtrCR 
JCROM"* P G ..ICAN 
DU.KE 0 MAbTELO 
CEBORAH S riClSMAN 
WILLIAM J BERENS 
JAMES 0 ALT 

OF COUNSEL 
WALDO F MAPO'JART 
JOHN r FINK 

ATTcr;Kk^cii>:in/i]: 

In accordance with our conversation, I am herewith 
enclosing for you, and I am also simultaneously sending to Tom 
Berg and Allen Hinderaker, a xerox copy of the transparencies 
that were used at the October 9, 1980 meeting. Tf, for any 
reason, you desire a set in transparency form, please call 
my secretary and she will get you a set. 

truly. 

J. Schwartzbauer 

EJS:ml 

cc: Thomas Berg, Esq. 
Allen Hinderaker, Esq. 
Robert Polack, Esq. 
Thomas E. Reiersgord, Esq. 

JS P.PAIU CORDS CI NTLRRHCIONS 
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Vail 
Ho. 

1976-79 
Avtrago 
funpat* 
HCD(a) 

rUliPACE Aim PAII DATA FOK ST. LUUIS TAIIK HUHICIPAL WELLS 

Uealgn 
FumpagaCb) 
gpB (HCD) 

Peak 
DamanJ 
Fumpai#, 

X of DtilKn(b) 

.IcouUt ot HeeenC (10/79 to 3/60} 
FA" Anily..., n>/l (ppQ 

Total PAIl(e) 

EC. Pdtcr Aquifer Welle 

W.H.O. Llat(d) 
Ho. of 

Anaiyiea 

Iron 
Hroovel 

Tceatinent(t) 

HC. Slnon - lltneklcy Aquifer Uello 

L 
ON 
(XI 
N-
O 
O 

•3 0.23 1200(1.7) 71 66-305 <32 1 Tee 

. Prairie-Du-Chlen'- Jordan Aquifer Veil* • 

4* 0.19 1200(1.7) 62 73-1170 2-70 21 Ho 
6 0.16 1200(1.7) 121 10-280 6-32 1 Ho 
6 1.11 1200(1.7) 104 8-320 16 Ye* 
7* 0.04 1200(1.7) 93 • 206-450 <53 4 No 
8 l.OZ 1060(1.6) 95 <280 <32 2 Ye* 
9* 0.04 1200(1.7) 94 <260 <53 1 No 

10* 0.14 1000(1.4) 6U 2640-4670 760-680 2 Yea 
14 0.14 . 800(1.2) 100 '40-100 6-20 4 Yea 
16* 0.60 1200(1.7) 43 , 2100-6610 190-910 8 yea 
16 1.19 1100(1.6) HA 4-280 <32 . 2 Yea 

11 
12 
13 

0.99 
0.79 
0.21 

1300(1.7) 
1600(2.2) 
1600(2.2) 

83 
83 
64 

5-720 
' 70-290 

6-270 

6-41 
<32 
<36 

Tea 
Yea 
Yae 

Total }.87{a) 16,660(23.8) 33-126(g) 
(110-340) 

71 

oindlcetai wollt which ere currently ahutdoun due to elevated PAH level*. 

I 
! 

• I 

(a)From SLP MAC Hemo Ho. 80-08, 1/18/80. 
lb) From Water Syaten Study for St. 1-oula Park, Hiniieaota by Orr, Ecliclen, Hayeroii 6 Aaaoe., 11/76, 
(c) Sum of anyuhcrc from 11 to 20 ipccific I'Alla. Upper bound reaults from aaaicning a concencration equal to the 

detection limit (or reaulta reported below detection. Lower bound rotulta by aaaiciiinp a concencration ot zero Co 
rasulta reported below detection. 

(d) Sun of (luorantliene, boniolalpyrene, benio(k}fluoranthene, bonzo(c,h,i) perylene, and o-phenylenepyrene. Tlie elxCh 
end final clicnical on the W.H.O. liat - benzo(b)lluorantheno - woe not analyied. 

(«) Total average puinpage aliown la not the aane aa Che aun of individual average veluea (6.24 HCD) boceuae average* for 
well* 7, 9, 10 and 16 are for 1976-78 only. 

(f) Iron renoval trcateiaiic conaleta o( aeration (ollevod by hlsli preaaure atnd filtration. All wolla have chlorination 
and fluoridation treatment. 

(g) Weighted overage concentration of U.II.U. liat PAlIa in all walla baaed on ntnieiua and Daxieiuai poaaiblo concentration in 
cach''woll. Valuta in parentheaae aro eiin. end pax. weightad average H.ll.O. liat PAIi concpntrationa at atetion no. 1 
(wall* 3, 10, II and '16). j 



CONCENTRATIONS IN SELECTED PAHa IN 
VARIOUS RAW AND TREATED DRINKING WATERS, ng/liter 

ON 
ON 
C\J 

o 
o 

Effect of StonJfarii Treatment Prnctlccs (a) 

MAS 

Plttebkirgh, PA 
Mononfinliela R, 

Piiiladclplila, PA 
•Delaware R. 

Measured In Various 
Finished Drinking Waters 

Treatment Steps 
Employed I Ferric chloride, lime, 

activated carbon, 
aaunonla addition, 
chlorlnatlon, and 
fluoridation. 

Lime, ferric eulfoto 
addition, activated 
carbon addition (2 
stages: powdered and 
granular carbon), 
chlorlnatlon, and 
fluoridation. 

* Compound on W.H.O. recommended drinking water PAlt limit list, 

(a) Basu, D.K. and J. Saxena, ESST 12(7):795-798, 1978. 

(bX Mean + standard deviation for samples with measurable levels obtained from (n) different water systems. 
From Dasu & Saxena, 1978. 

(c) From MDH report "Health Implications of Polynuclear Aromatic Hydrocarbons In St. Louis Park Drinking Water," 
Nov. 1978. 

Compound 
Carcinogenicity 

Ratlhg Raw Trt'd 
Percent 
Removal Raw Trd'd Removal 

Avg. of 10 Different 
U.S. Locations(b) MP Is. St. Paul^®^ 

Fluoranthene 408 ND 100 . 114 8.9 92 5.4+3.3(3) 9.3 4.7 ' 

Bcnzo(j)fluoranthene •H- 36 0.3 99 43 ND 100 0.4+0.4(6) - -

Benzo(k)fluoranthene +f 19 0.2 99 33 ND 100 0.3+0.2(7) - -

Bonzo(a)pyrcne •H-f 42 0.4 99 41 0.3 99 . 0.5+0.4(10) < 3.6 ' <3.6 

o-Phcnylenepyrene + • 60 1.2 98 • 72 1.7 98 1.3+0.5(7) <1.7 . <1.7 

Bcnzo (g,h,l)perylcr.o - 34 0.7 98 48 4.0 92 1.9+1.2(9) <13 <13 

II » 
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r • > 

HATER/SEDIMENT FAPJITIOX COEFFICIEIvTS FOR VARIOUS PAHs 

f o . /• 

s 

o 
5 
c 
5 

1 s 
I 

.1 

o 
o 

Reference: 

Compound 

Benzene 
Kaphchalene 
Pheaaathrene 
Anthracene 
Tetracene 
Pyrene 
2-Ketby1naphthalene 
9-Hethylanthracene 

Rarlckhoff, S. W., D. S. Brou-n, and 
T. A. Scott, Water Research 13: 
2A1-248, 1979. 

K = K /oc 
oc p 

X = K C 
P 

Where: 

oc " fractional mass of organic carbon 
in. sediment 

X •= concentration of sorbate on the 
sediment (ppb dry wt. basis) 

C •= equilibrium solution sorbate 
concentration (ppb) 

Number of Fused Aromatic Rings 

f. : ' 

A ' • 
•h 
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• /• • AQUEOUS SOLUBIUTIES AND DETECTION UMITS FOR 
PAHs AlULTZED BT MDH 

1,000,000. 
(1 ng/l) 

fc9 
c 

g 
a 
VI 

I 

100,000.. 

10,000_ 

1,000 
(Ipg/O' 

100-

10. 

5 

2 -

1.0 

\ 
\ 

\ \ 

\ 

P.ange of Aqueous 
Solubilities for X-
Ring PAHs Analyzed 
by MH 

\ 

\ 

\ 
\ 

\ \ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

-4- x\ 
N 
N. 

Range of Detection 
Lin its for Sua of X-Ring^^v 
PAHs Analyzed by MDH 

-r 
3 

I 

5 
iT 

6 2 3 A 

Number of Fnscd Aromatic Rings 
007303 



AQUEOUS SOLUBILITIES OF P/Ois 
ANALYZED BY MDH IN CROU>:E;ATER SAMPLES 

«-• • 

100,000 

r < 

10,000_ 
1 

{ 

1 

/ 
- '1,000_ 
S = 1 

\ 
aw. 

i 
1 

: ** • 
100_ 

5 

' ® v " • g 
O 10_ 

if • 
1 

5 . 
\ 
: > 2 -

* . ' 

Nunber of Fused Aroaatic Rings 

Point No. Compound Ref. Point No. Compound Ref, 

1 1-Methylnaphthalene 2 8 • Pyrene 1 
2 Biphenyl 2 9 Benz(a)anthracene 1 
3 _ Acenaphchene 2 10 Chrysene 1 
4 Fluorene 1 11 Benz(e)pyrene 2 
5 Phenanthrene 1 12 Benz(a)pyrcne 1 
6 Anthracene 1 13 Perylene 1 
7 Fluoranthene 1 14 Benzo(ghi}perylene 1 

References: 

(1) HacKay, D. and W. Y. Shiu, J. Chea. Eng. Data, 22: 399-402, 1977. 

(2) uses. Draft Open File report on SLP Groundwater Contamination Studies, 1979, Figure 35. 
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WCATION OF MULTIAQUIFER WELLS ANALYZED FOR PAH 

.'I 

&: 

PLYWJTH 

EDIN^ 

|0 /dOO £OOo ,^00 

= + 

possible PAH 
concentration jaeasured; 

O < 300 ng/t 

© 300 - 999 ng/L 

© 1,000 - 10,000 ng/JL 

>10,000 ng/X 

•* 'opl - Cj " 

+ Opl - Clg 

; X"-^007505 



LOCATION OF WELLS IN THE MOUNT SIMON-HINCKLEY AQUIFEE AICALYZED FOR PAH 

SCALE- r= £.5 

00.7306 

Maxinum possible PAH 
» concentration measured: 

O < 300 ng/t 

0 300 - 999 ng/1 

0 1,000 - 10,000 ng/Z 

@ >10,000 ng/Z 



•J 

LOCATION OF WELLS IN THE PRAIRIE-DU-CHIE;:"JORDAN AQUIFER .'JIALYZED FOR PAH 
» 

! 
t >• ( 

4 

SCALE- r=2.5p,-.t« Maxiciuai possible PAH 
concent rat ion measured: 

O 300 ns/t 

0 300 - 999 ng/t 

0 1,000 - 10,000 ng/£ 

® >10,000 nz/t 



LOCATION OF WELLS IN ST. LODIS PAR.K IN THE PRAIRIE-DU-CHIES-JOSDA;; AQUIFER AliALYZED FOR PAH 

- -i 

PLYft'.OUTH I 
I 
I 
I 

• GOLDEN VALLEY 

H OB 

MINNE-

"TCNKA 

MlN'NE" 

APDU5 

Jo /ooo zooo3>oo Haxinum possible PAH 
concentration measured; 

• • O < 300 ng/1 

0 300 - 999 ng/t 

007308 ® 1,000 - 10.000 ng/E 
O >10,000 ng/i 



$ : A I 0 .. •*' 
LOCATION OF WELLS IK EOTH-TliE PLATTEV'ILLE AND ST. PETER AQUIFERS ANALYZED FOR PAH 

/ 

PLYf/OUTH 

« 

I • ^eAL£,FT. 
{.. * 
|0 /OOO 2060 

06' 
EDINA 

MiNN'5-

APOUS 

007309 

KEY; 

Mjxinup possible PAH 
concentration ocosurcd: 

i 

O < 300 tis/fc 

© 300 - 999 ng/t 

© 1,000 - 10,000 ng/t 

O >10,000 ng/JL 

* Open to St. Peter only 



LOCATION OF WELLS IK THE FU^TJEyiLLE AQUIFER ANALYZED FOR PAH 

PLYf/OUTri 

I 
I... 

I 

• TONKA 

MlNhic-

AftiUS 

007310-

Haxioiun possible PAH 
concentration measured: ' 

O < 300 ng/t 

0 300 - 999 ng/1 

@ 1,000 - 10,000 ng/L 

O >10,000 ng/X 



LOCATION OF WELLS IN THE COMBI^D GUCI.VL DRIFT AQUIFER ANALYZED FOR PAH 

PLYVDJTH 

-J ! 
I 

Maxinun possible PAH 
concentration measured: 

007311 

O < 300 ng/l 
© 300 - 999 ng/I 

@ 1,000 - 10,000 ng/l 

O >10,000 ng/l 



•is: O > 

100 

80 _ 

% 
o 

m-DROCEN" PEROXIDE TREATMENT OE EE;:ZO(a)PTP.EM: IN 
: DRINKING WATER (DATA OF EERCLlNn.ET AL*) • 

1 I — ' * ! 

: • i 
1 

1 
i 
1 
i 

1 1 

< 

U
 1 • . ; • • . < 1 1 

• 
240 

^f'Bcrglind, L., E. Cjcsslng and E. Skipperud Johanson (1979) Rtasoval of Organic 
Matter From Water by UV and Hydrogen Peroxide. Proc of Conf. on Oxidation 
Techniques in Drinking I'atcr Treatment, Karlsruhe, Federal Republic of 
^Gennany. "EPA-570/9-79-020. " 

. i 
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'M 

APO— 

I > 

*n o ̂  
t-( r-l 
•Ri <6^ «Bi 

to to w CO to 

r 

I 

CONCENTRATIONS OF CARCINOCENIC PAIIa 
(AS DETERMINED DY HAS) -MEASURED BY MDII 

IN CLOSED SEP MWIICIPAL WELLS " 
! t 

1 I 

07 ' 

1 
1 

: I 

Range of measured values 

lie 

I 

ow dccClon limit (max. d.l. Ahovm) 

HP Not determined! 
I 

jia. 

* 

P" 

uC 

•' Dcnz(n)anthraccno ' Ctiryoene I Benzo(a)pyreno Dcnzo(j) • j Denzo(k) 
fluoranthcnc j fluornntliene 

. 1 

b 
8 
CA) 

09 

± 

j ..... 

-f-H- 1 +-h 

Dlbciu(n,c) 
anthrnccnc 

i + 

Compound Name and NAS Carcinogenicity Rating 

o-Plicnylenopyrcne 

i • i , I 

J I. . ...1 -..--L.. 



: « 

1,000 

10 

CONCENTRATIONS OF W.II.O. LIST PAlla 
IN CLOSED SIP HUN,CCIPAL WELLS 

. I 
I ' 

(lua 

Recommended W.H.O. 

jjj.1 
I 

*0 O t> 
iH rH 

<tti n« ««:• ••••• 

N'D/ 

$ 
,1* 

> 

T 
•' y /• 

x-

y 
••1 y 

y 
^'1 y\ 

y^ 
y 
y 

• y 
Hit* y -;»• y 

Fliiornnthcno l!5onJ'.o(k) ' Dcn2o(a)pyrpno o-riicnylonepyrcne Bcir<:o(g,li,l) 
fluoranChcnc I peryleno 

i 

..... : I I 

Compound Nnmc nnd NAS Cnrclnogcnlclty Rating 
>• 

« • 



PAll COM-OUNDS /wNAl.YZED BY HDil 
IN CROlE:DyAT!.k SAHPI.CS 

AND THEIR RELATIVE HAS CARCIKOCEKICITY DATIHG 

Conpound Kaiae 

2-MethylanaphChplene 
Acenaphthene 
Slphenyl 

Fluorene 
Anthracene 
Phenanthrene 

NAS Rating** Structure 

2-RING COMPOUNDS 

3-RII:G COM?GUILDS 

4-RlNG COMPOUNDS 
BenzCa)anthracene 
Chrysenc 

*riuoranthene 
Pyx en e 
Trlphenylenc (9,lO-benzophenanthrene) 
1,2,6,7 -Tetrahydropyrene 

5-RIKC COMPOUNDS 
*Benzo(a)pyrene 
*Benzo(b)fluoranthene 
Beazo(j)fluoranthenc 

*Benzo(k)riuoranthene 
Dibenz (a,c)anthracenc (1,2,3,A-dibenzar.tbxacenc) 
Benzo(e)pyreae 
Perylcne 6-RlNG COMPOUNDS 

*lndeno (l,2,3-cd)pyrenc (o-phenylenepyrcnc) 
.*BenzoCg,h,i)perylene 

(not rated) 

+ 
± 

(not rated) 
tf 

•«-
-H-

mr 

•I 
-.d 

Indicates cospoLind in W.E.O. list for recomBcnded PAH drinking water standard. 

** Ratings by the National Acadeay of Sciences Committee on Biological Effects of 
Atmospheric Pollutants ("Particulate Polycycle Organic Jlatter", 1972) indicate: 

- not carcinogenic 

+ uncertain or weakly carcinogenic 

-+ carcinogenic 

4+ ,4-H- ,++++ strongly carcinogenic 

007-31 5 



POTENTIAL PAll CRf-'"^n A!:D WATER 
EMISSION SOURCES IH ST. LOUIS PARK 

s 

• i 

Map Number 

Dumps anJ IjnJf ills 

1 
2 
3 
4 

Description 

City dump 
City dump (old gravel pit area) 
City dump and landfill 
Open burning durp and landfill 

(old gravel pit area) 
Fill area for municipal incinerator ash 

Paving and Roofing Mixtures Dealers 

6 
7 
8 
9 . 
10 

Coal and Fuel Dealers 

11 
12 
13 
14 

J. V. Gleason Company 
J. V. Gleason Company 
J. V. Gleason Company 
Glenn Johnson Contracting 
Black Top Service Company 

Minneapolis Coal Company 
Leslie Fuel & Oil 
J.. K..SeirupFuel t Oil 
Toung Fuel Company 

Rubber Products Manufacturers 

15 
16 
17 

Finney Co-pany, Inc. 
Robinson Rubber Products 
Minnesota Rubber 

Miscellaneous Industry Sources 

18 
19 
20 
21 
22 

Golden Auto Parts 
D&A Lubricants 
Flaiae Industries 
Prestolite 
Androc Chemical Company 

Non-Site Specific Sources 

KA 
NA 
NA 

City road tarring operations 
Septic tank systems 
Railroad Lines 

Approximate 
Dates 

1938-A3 
1943-50 
1950-54 
1951-62 

1959-63 

1946-V1960 
early 1960's 
late 1960's 
1950's 
1960's 

unknown 
1940's 
unknown 
1940's 

1960-30 
1955-30 
1S55-S0 

•V.1965-S0 
<1930 
<1980 
1920's 
1946-75 

1930's & 1940's 
up to early 1960's 
1900-1980 

007316 



GOLDEN VALLEY 

MWNE -
TC{>Jis'\ 

|o JOOO zooo jsoo 

LOCATION OF POTENTIAL ANTHROPOGENIC PAH SOURCES 

IN ST. LOUIS PARK 

007317 



RANGE O? PAK LEVELS IN rOODSrjrFS, (ppb) 

Foodstuff 

Vegetable Oils 

Fish 
SiAoVed 
Non-Smoked 

Smoked l-ieat 

Cooked Meat 
Charcoal Broiled 

Hamburger 
Steak 

Barbecued 

Fruits 

Grain and Cereal 

Sugars 

Vegetables 

Beverages 

Ihitreated SLP Well ^15 Water 

Benzo(a)pyreno 

0.2-6.8 

Tx-6.6 
KD 

Tr-3.6 

0-2.6 
4.4-50.4 
3.5-10.5 

KD-30 

0.1-60 

0.2-72 

HD-24 

iro-21 

0.002-0.04 

Total PA.H 

2.1-136 

5.2-162 
1.8-3.2 

1.5-150 

0.3-44 
70-184 
38-186 

2.1-5.6 

• Santodonato, J., D. Basu, and P. H. Hovard, "Kultiiaodia Hur.an Exposure and 
Carcinogenic Pdsk Jissessment for Environmental PAH," in Polynuclear Aromatic 
Hydrocarbons: Chemistry and Biolocical Effects, A. Bjorseth end A. u. Dennis 
eds., Battelle Press, 1980. 

007318 



WORST CASE 
COMPARISON OF PAH EXTOSUPilS 

FROM DRINKING LT-iTREATED SLP WELL fl5 WATER 
AND FROM FOOD AND INHALATIOM SOURCES 

INGESTION, ̂ g/day, via: 

NAS 
2 liters/day 

mn-pxATED INHALATION, ̂ g/day, via: 

COMPOUND RATING FOOD SLP fI5 W.ATER" ONE PACK CIGARETTES AMBIENT 

Anthracene - 0.1*^ 0.1-1.1 _ 

Fluoronthene - 3.8*^ 0.«-l;7 - -

Pyrene - 3.A'= 0.1-2.A - -

Benzo(a)pyrene +++ 0.16-1.6^ 0.003-0.08 O.A 0.02 

Total PAH MA 1.6-16*^ 2.6-16 — — 

a-

b 

c 

"'•Ra'ting's*by~the-National AcaHpniy-of Sciences'Txirr^l "on "Biolosical^Ef facts 
of Atmospheric Pollutants ("Particulate Polycycle Organic .Matter",*1972). 
indicate: 

not carcinogenic 

+ uncertain or veakly carcinogenic 

+ carcinogenic 

++, +f+, 1111 strongly carcinogenic 

Based on MDH analyses from 7/79 to 1/80 and consumption of 2 liters/day. 

From HDH report "Health Implication of PAH in St. Louis Park Drinking Water," 
November 1978. 

From Bridboard, K et al., "Hunan Exposure to P.IHs", in Carcinogenesis, A 
Comprehensive SurC'ey. Vol. I, R. Frcudenthal and P. Jones, eds., Raven Press, 1976. 
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RELATl\Ti: AMOmrrS Or SELECTED PAlls 
IN COAL TAK A-ND OTHER INDUSTRIAL MATERIALS 
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1.0. 

~t>il(3) >;!v. 

Petroleun 
Asphalt(^) 

Clean Peat 

0.1- 1 

3 
X 
4 

X 
5 

X 
6 

If K ' ' 
EXPLANATION: 

Points plotted represent the suzsation 
of acasured concentrations of the 21 
specific PAHs analyzed in groundwater 
samples by the MDH that are present in 
coal tar, asphalt, and used crankcase 
oil. Exceptions are 1,2,6,7-
tetrahydropyrene and benzo(b)fluor-
anthene, which were not deterained in 
these materials, and dibens(a,c,) 
anthracene, benzo(j)fluoranthene, and 
indeno(l ,2,3-cd)pyrene, which were 
only dctcmlned in sonse instances. 
Coal tar concentrations soiaetines based-
on results for creosote (ref. 2) of 
pitch (ref. 4) assuming that coal tar 
contains 301 creosote and 60Z pitch. 

(1) Lljinsky, W., et al. Anal. Chem. 
35: 952-956, 1963. 

(2) Lorcnz, L. P. and L. R. Cjovik, 
Proc. AMPA^: 32-42, 1972. 

(3) Peake, E. and E. Parker, "PAHs and 
the Kutagenicity of Used Crank 
Oils" in Polvnuclear A.rooatic 
Hydrocarbons: Chomi"^try and 
BloloRical Effects, A. Bjorseth and 

. 'A. J. Dennis, eds, Battelle Press, 
.•'Y..1980, p. 1025ff. 

Number of Fused Aromatic Rings (X) 

(4) Nallcave, L. H., et al. Toxicology 
& Applied Pharmacology 18; 41-52, 
1971. 

(5) National Biocentric Inc. "Soil 
Boring and Chemical Analysis of 
the Northern Portion of Oak Park 
Village", 9/17/76. 

•007320 



^O/oAiS /'•Sb/v 




